THIs discussion is the outcome of a paper read by Dr. A. F. Hertz and a resolution passed in the Section of Electro-Therapeutics at the Annual Meeting of the British Medical Association last July.1 This resolution expressed the desirability of adopting a standard meal for radiographic examination and suggested that this Section of the Royal Society of Medicine should appoint a committee to obtain evidence with a view to formulating this opaque meal-that is, a meal applicable for routine work and to be used in all but special conditions where some modification may be necessary.
For the purpose of opening this discussion I have been at some pains to find out the usual practice of as many radiologists as possible in dealing with routine cases, and I take this opportunity of cordially thanking all those who were so kind as to supply me with details. In tabulating these details a great diversity of opinion was evident, so diverse that the possibility of bringing them into line seemed very remote. On the other hand, if good work can be done with such wide variation in this detail, we learn that within reasonable limits the exact quantity and quality of the meal does not greatly signify. If we accept this as more or less true, then the greatest obstacle to the adoption of a standard opaque meal is removed. It may be urged that if good results are to be obtained with such differently constituted meals, why trouble about a standard at all? The answer to this is quite simple. We wish to get results that are comparable. Already we have too many factors in the case that are difficult or impossible to standardize and we should lose no opportunity of doing this where the possibility presents itself. We may say that the limitations of standardization limit the progress of medical science. As the matter in question stands at present we have every degree of variation from the 5-oz. meal containing 2 oz. of bismuth, or the 10-oz. meal with 4 oz., to the 20-oz. meal containing only 1J oz. This in itself is surely a strong argument for standardization.
In seeking information on this subject I specially asked for details on the following points:
(1) Total quantity.
(2) Amount of bismuth or barium, which preferred and why ?
(3) Medium of suspension.
(4) Consistency.
(5) Flavouring, sugar, &c.
(6) Preparation of the patient. (7) The most useful times of observation after the meal is taken, and any other details likely to be of assistance.
Of these seven points I regret to say that only one can be disnmissed without further discussion. Everyone has agreed as to the use of sugar with or without other flavouring agents, and that everything should be done to make the meal palatable and attractive. Total Quant'ity.-I find this varies from 5 oz. to 20 oz. The former is chosen as being an amount that everyone can take easily and provides a constant factor. Some of those who offer 20 oz. to their patients confess to the difficulty of getting them all to take the whole amount. At least half of those who have supplied me with details have adopted a 10-oz. meal. Dividing the sum of the total quantities by the number of individual observers gives an average of 13. The amount of bismuth or barium varies from 1 to 4 oz. with an average of 2 oz. Ignoring the difference in ounces by weight and by measure the percentage of the opaque salt to the total quantity varies from 10 to 40, with an average of 20, but the quantity of opaque salt is more important than the percentage it bears to the whole meal. I think it safe to say that whether we give a certain quantity of bismuth mixed with a small relatively dry meal, or with a larger and more diluted one, it is not long before the difference between them will be compensated for, either by the secretion of fluid for dilution in the one case, or by the absorption of excessive fluid in the other. Assuming this to be true, it helps us the' more easily to adjust whatever meal we may have fancied to a given standard. As for the choice between bismuth and barium, the majority continue to use bismuth; many are indifferent, and a small minority definitely prefer barium. Perhaps it is too soon to decide as to which is the better for routine use. The cost of bismuth to barium being roughly as a shilling to a penny gives the latter a strong claim, especially in hospital practice, but this difference in favour of barium is not so much as it seems to be at first sight.
Opacity to the X-rays depends on atomic weight, and with bismuth at about 210 and barium rather less than 140 it will surprise no one to hear that several observers have stated to me that they find it necessary to use from two to three times as much barium as bismuth to get the same opacity. In my own experience of barium I have always used the same weight as I do of bismuth, and I find that the shadows are more of the dark grey than the deep black given by bismuth. And not only is barium sulphate less opaque than bismuth carbonate or oxychloride, but it is actually twice the weight, bulk for bulk; this I consider a very serious objection to the use of barium sulphate. Its specific gravity is vastly different to that of the normal contents of the digestive tube, and when the large doses of opaque salt as used by some observers (4 oz. of bismuth carbonate or 10 oz. of barium sulphate) the objection is doubly serious. While I am prepared to concede that this nmay make little difference in the case of the stomach, and is a great help to observation of the duodenum, I want to learn just what happens when what is left of the original meal comes to be " banked up," 'as it were, in the last few inches of the ileum. Can we afford to add a dead weight of from 4 to 10 oz. to the normal contents of this part (an addition that makes little difference to the bulk) without risk of producing appearances that either have no existence in fact or are at least a great exaggeration of miinor departures from the normal ? The importance of this is greater when we remember that the tissues of a large proportion of those who come for this examination are in a soft, flabby condition and their intestines the less able to hold up against this weight. It is just possible that chemists may succeed in producing a lighter form of barium sulphate just as we have a light and a heavy carbonate of magnesium. A wellknown firmi of chemists has given us a light form of bismuth carbonate -so light that it remains suspended in water for a considerable time. I think it gives as dense a shadow as the ordinary carbonate and is certainly much better than barium in this way. Leaving aside the influence on gastric contents, peristalsis, &c., I consider the position of bismuth carbonate in this lighter form is almost unassailable. Respecting this influence of barium and bismuth on peristalsis I hope we may hear something definite during this discussion. Most of those who have written to me have made no reference to it and others are not very sure, but the opinion that barium stimulates peristalsis is gaining ground; also it is said that bismuth carbonate completely neutralizes the gastric juice, which is not desirable. I am not aware that either of these objections has ever been made to the oxychloride of bismuth, and if the latter could be made in a lighter form it would be ideal for our purpose. Bulk for bulk it is quite 25 per cent. heavier than the ordinary carbonate.'
In considering the amount of opaque salt to be used in a standard meal there is one possible factor that should not be lost sight of. I am convinced that individuals differ as regards the sensitiveness of the retina to the colour of the screen image, and because a few observers can see all they want with 1 oz. of barium sulphate, most others cannot do so. So while we should keep the amount of this foreign matter as small as possible, we must not make it so small that many observers are obliged to increase it. In certain cases we can get all the information required with quite a small dose of bismuth, but for the purposes of a standard meal 1 oz. is too small. Two ounces are not only the average amount, it is the actual amount most comm6nly used by radiologists in this country, and it seems a very suitable one from every point of view.
Medium of Suspension.-At least two-thirds of those who have supplied me with details use bread and milk. A few use porridge, which is at least as good but not so easily and quickly prepared. Others make it up in blanc-mange or jelly, and others again give it in an emulsion with lactose. Emulsions bear little resemblance to an ordinary meal, but if given shortly after the latter and means be taken to ensure its mixing with the stomach contents, it must be admitted that the objections to this form of administration largely disappear, and it might be useful for out-patients who occasionally have to be examined on short notice and without preparation. In France gum solutions are much used for suspension, and in America thick butter-milk is popular, but these are hardly likely to find favour here. To the use of porridge, cornflour, arrowroot and such-like media there can Electro-Therapeutical Section be no objection. They are palatable to most people and give a most perfect suspension; but none of them is so easily and quickly prepared as bread and milk. Doubtless it is for this reason that the latter is so popular and consequently likely to survive.
In the matter of consistency, leaving emulsions and jellies out of account, there is very general agreement. "As thick as porridge" is the usual description.
Method of Preparation.-This naturally varies with the medium of suspension. Taking bread and milk as the most usual one, the opaque salt is mixed in last; this makes a "messy" meal but it is probably the most often done. A better way is to have the bread cut in small cubes, placed in a bowl and the hot milk poured over. The bismuth may be mixed with the milk before pouring it over the bread, or we may have it prepared in the form of a tasteless and odourless emulsion which is poured over the bread and milk last of all. Either of these methods leaves the bread whole and it certainly looks more attractive.
Taking an average of such details that can be averaged, and going by the majority where this cannot be done, we arrive at a meal having a total bulk of 13 oz., containing 2i oz. of bislmuth salt in bread and milk of the consistency of porridge.
If I were asked to construct a standard meal on this basis, but adopting convenient vieights and measures, and acting upon suggestions I have received regarding preparation and so on, it would read something like this: Into the bowl from which the meal is to be taken are placed 2 oz. of white bread (without crust) cut into small cubes about the size of dice; 8 oz. of milk are boiled in a saucepan, and into this are stirred 2 oz. of bismuth carbonate or oxychloride (or 3 oz. of pure barium sulphate). While still stirring the mixture is poured over the bread, and after it has cooled sufficiently sugar is added to taste and the meal is ready. I suggest this as a possible basis for negotiation and agreement;
Preparation of the Patient.-Some of those who have written to me omitted to say anything about this. Of those who have done so, the majority have their patients prepared as for an anaesthetic. Some require abstinence from food until all the meal has left the stomach, others say the patient's usual habits, before as well as after the examination, are not to-be interfered with in any way. With such diverse views it is to be hoped the spirit of compromiSe may be abroad when an attempt is made to settle this question. If I were to act upon what appear to me to be the good points of the various ideas that have been expressed, my procedure would be. to order an aperient to be taken about thirty-six hours before the examination; the rectum to be cleared out with an enema early in the mnorning, and the bismuth meal to take the place of the patient's breakfast-except perhaps for a cup of tea or hot milk in the interval if circumstances indicate it, and the examination cannot be arranged to begin quite early in the forenoon.
Except in special cases the patient should continue his usual habits as to meals, but the first one after the bismuth should not be sooner than four hours. I take the view that while some preparation is necessary, we should avoid making the conditions during the examination unduly artificial.
As for the most useful times of observation after the first one when the meal is given, details are rather incomplete. This is probably because so much depends on the circumstances of each case, but the general opinion is that during the first few hours the most important information is gained, and within reasonable limits the observations should be frequent. The stomach and duodenum have been described as the " storm centre" of the digestive system, and this part always demands careful attention. After the meal has reached the large intestine it is practically impossible to work to a time-table. The " mass movement," which seems to be the normal method of progression here, makes any such effort futile to a large extent. It is thus difficult to lay down any definite rules, but observations at two, four, six, twelve, twenty-four, and thirty-six hours very fairly represent the practice of those who have given details on this matter.
As one of our members has truly said, the adoption of a standard opaque meal and a uniform procedure will not provide a short cut to the diagnosis of digestive disease, but most of us will agree as to the desirability of uniformity in the meal we use for this method of examination and so obtain results that are comparable.
The talk about the disagreement of doctors is.an ancient gibe, but the truth of it was never more in evidence than when I came to tabulate the details of these bismuth meals.
Dr. ARTHUR F. HERTZ sent the following contribution:
(1) The Salt employed.-Large doses of bismuth subnitrate ought never to be employed for X-ray examinations, as the salt may give rise to severe poisoning, which has ended fatally on several occasions. As the peristalsis of the stomach, and to a still greater degree -the control of
